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(54) SIGNAL PROCESSING DEVICE AND SIGNAL PROCESSING METHOD 

(57) The display section 35 connected to a control 
section 31 displays, at the same time, both the contents 
described in the network information table of the digital 
broadcast data demodulated by a demodulator 42 and 
complying with the first network, and also the contents 
described in the network information table of the digital 
broadcast data replaced by an NIT-replacing circuit 48 
and complying with the second network. An NIT-detect- 
ing circuit 44 detects an NITa from an MPEG2 transport 
packet, i.e., digital broadcast data in the satellite broad- 
casting system (first network). The control section 31 
complying with a CATV system (second network) gener- 
ates the data representing at least the transmission fre- 
quency of the NITa detected by the NIT-detecting circuit 
44. The NIT-replacing circuit 48 replaces the NITa con- 
tained in the MPEG2 transport packet, i.e., digital 
broadcast data in the satellite broadcasting system, with 
the NITb, thereby generating an MPEG2 transport 
packet, which will be used as digital broadcast data in 
the CATV system. 
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Description 

Technical Field 

[0001] The present invention relates to a signal 5 
processing apparatus and a signal processing method, 
both designed to convert a first digital broadcast having 
a prescribed transmission frequency on a first network, 
to a second digital broadcast signal having a prescribed 
frequency on a second network. 

Background Art 

[0002] Cable television companies have been deliv- 
ering digital broadcast programs from one network to 
another. For example, they have been receiving the 
multi-channel broadcast programs via artificial satellites 
and transmitting the programs to households via the 
networks. 

[0003] In this case, the digital broadcast program 
on the first network cannot be delivered in the second 
network only if the modulation mode is changed to 
another by means of a modulator-converter-transmitter 
or the like. This is because the digital broadcast pro- 
gram has a network information table (NIT) that con- 
tains physical data items concerning a transmission 
path. Further, it is necessary to change the transmission 
frequency data item and similar data items contained in 
the NIT of the digital broadcast data, to data items that 
can be used in the second network. 
[0004] The NIT contains a program data item, too. A 
set top box (i.e., household receiver) connected to a 
cable television transmission path is designed to detect 
the NIT and receive the program identified by the pro- 
gram data item. 

[0005] Hence, the NIT of the digital broadcast data 
delivered in the first network is detected, and the NIT 
detected is converted so that it may comply with the 
second network. That is, the NIT of the digital broadcast 
data delivered in the first network is replaced by an NIT 
complying with the second network. The digital broad- 
cast data is thereby obtained in the second network. 
[0006] To deliver a digital program broadcast in a 
network, in any other network, the contents of the NIT of 
the digital broadcast data are very important. If the 
physical data and service data transmitted in a network 
are not correctly related to those transmitted in another 
network, digital broadcast programs cannot be deliv- 
ered appropriately. 

Disclosure of the Invention 

[0007] Accordingly, an object of this invention is to 
provide a signal processing apparatus that makes it 
easy to determine the relation between the physical 55 
data and service data transmitted in a first network and 
the physical data and service data transmitted in a sec- 
ond network. 



[0008] If the contents of the digital broadcast data 
transmitted in the first network, such as service data 
and the number of transport streams to be transmitted, 
may be changed, the above-mentioned data must be 
prepared again. 

[0009] Thus, another object of the invention is to 
provide a signal processing apparatus and a signal 
processing method, which can automatically apply 
changes made in the first network to the second net- 
work. 

[001 0] Still another object of this invention is to pro- 
vide a signal processing apparatus and a signal 
processing method, which can automatically respond to 
changes, if any, made in the number of transport 
streams transmitted from the first network. 
[0011] Another object of the present invention is to 
provide a signal processing apparatus and a signal 
processing method, which can automatically respond to 
changes, if any, made in the number of service items 
contained in the digital broadcast data transmitted from 
the first network. 

[0012] A signal processing apparatus according to 
the invention is designed to convert a first digital broad- 
cast having a prescribed transmission frequency on a 
first network, to a second digital broadcast signal having 
a prescribed frequency on a second network. The appa- 
ratus is characterized by comprising: first frequency- 
converting means for converting the frequency of the 
first digital broadcast signal, thereby to generate a first 
digital modulated signal; demodulating means for 
demodulating the first digital modulated signal supplied 
from the first frequency -converting means, thereby to 
generate digital broadcast data; table-detecting means 
for detecting a network information table which is physi- 
cal information about a transmission path, from the dig- 
ital broadcast data supplied from the demodulating 
means; table-changing means for changing at least 
transmission frequency data contained in the network 
information table detected by the table-detecting 
means, to data that complies with the second network; 
table- re placing means for replacing the network infor- 
mation table supplied from the demodulating means, 
with the network information table supplied from the 
table-changing means; display means for displaying the 
contents described in the network information table of 
the digital broadcast data supplied from the demodulat- 
ing means and complying with the first network, and 
also the contents described in the network information 
table of the digital broadcast data replaced by the table- 
changing means and complying with the second net- 
work; modulating means for modulating the digital 
broadcast data whose network information table has 
been replaced by the table-replacing means, thereby to 
generate a second digital modulated signal; and second 
frequency-converting means for converting the fre- 
quency of the second digital broadcast signal, thereby 
to generate the second digital broadcast signal. 
[0013] In the signal processing apparatus accord- 
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ing the invention, the display means displays the con- 
tents described in the network information table of the 
digital broadcast data complying with, for example, the 
first network, along with the contents described in the 
network information table of the digital broadcast data 
complying with the second network. 
[0014] Another signal processing apparatus 
according to this invention is designed to convert a first 
digital broadcast having a prescribed transmission fre- 
quency on a first network, to a second digital broadcast 
signal having a prescribed frequency on a second net- 
work. This apparatus is characterized by comprising: 
first frequency-converting means for converting the fre- 
quency of the first digital broadcast signal, thereby to 
generate a first digital modulated signal; demodulating 
means for demodulating the first digital modulated sig- 
nal supplied from the first frequency-converting means, 
thereby to generate digital broadcast data; table-detect- 
ing means for detecting a network information table 
which is physical information about a transmission path, 
from the digital broadcast data supplied from the 
demodulating means; analyzing means for analyzing 
information about the first network, on the basis of the 
network information table detected by the table-detect- 
ing means; comparing means for comparing the infor- 

mntinn nhniit the first n&iwnrk an^lv^ed hv thp 

analyzing means, with the previous information about 
the first network; table-changing means for changing 
the network information table of the first network to one 
that complies with the second network, on the basis of 
the information about the first network, which has been 
generated as results of comparison accomplished by 
the comparing means; table-replacing means for 
replacing the network information table supplied from 
the demodulating means, with the network information 
table supplied from the table-changing means; modulat- 
ing means for modulating the digital broadcast data 
whose network information table has been replaced by 
the table-replacing means, thereby to generate a sec- 
ond digital modulated signal; and second frequency- 
converting means for converting the frequency of the 
second digital broadcast signal, thereby to generate the 
second digital broadcast signal. 

[0015] A signal processing method according to the 
present invention is designed to convert a first digital 
broadcast having a prescribed transmission frequency 
on a first network, to a second digital broadcast signal 
having a prescribed frequency on a second network. 
The method is characterized by comprising: a first fre- 
quency-converting step of converting the frequency of 
the first digital broadcast signal, thereby to generate a 
first digital modulated signal; a demodulating step of 
demodulating the first digital modulated signal gener- 
ated in the first frequency-converting step, thereby to 
generate digital broadcast data; a table-detecting step 
of detecting a network information table which is physi- 
cal information about a transmission path, from the dig- 
ital broadcast data generated in the demodulating step; 



analyzing step of analyzing information about the first 
network, op the basis of the network information table 
detected in the table-detecting step; comparing step of 
comparing the information about the first network ana- 

5 lyzed by in the analyzing step, with the previous infor- 
mation about the first network; table-changing step of 
changing the network information table of the first net- 
work to one that complies with the second network, on 
the basis of the information about the first network, 

w which has been generated as results of comparison 
accomplished in the comparing step; table-replacing 
step of replacing the network information table gener- 
ated in the demodulating step, with the network informa- 
tion table generated in the table-changing step; 

/ 5 modulating step of modulating the digital broadcast data 
whose network information table has been replaced in 
the table-replacing step, thereby to generate a second 
digital modulated signal; and second frequency-con- 
verting step for converting the frequency of the second 

20 digital broadcast signal, thereby to generate the second 
digital broadcast signal. 

Brief Description of the Drawings 
25 [0016] 

FIG. 1 is a block diagram illustrating a digital CATV 
system to which the present invention is applied;. 

30 FIGS. 2A and 2B are diagrams showing the frame 

structure of an MP EG 2 transport packet and the 
frame structure of a DVB system; 

FIG. 3 is a diagram depicting the structure of an 
35 MPEG2 packet; 

FIG. 4 is a diagram showing the structure of a PES 
packet; 

40 FIG. 5 is a diagram showing the structure of a pro- 

gram association table (PAT); 

FIG. 6 is a diagram depicting the structure of a pro- 
gram map table (PMT); 

45 

FIG. 7 is a diagram illustrating the structure of a net- 
work information table (NIT); 

FIG. 8 is a diagram showing the structure of the sat- 
50 ellite-delivery system descriptor; 

FIG. 9 is a diagram representing the structure of the 
cable-delivery system descriptor; 

55 FIG. 10 is a diagram showing the structure of the 
service list descriptor; 

FIG. 11 is a block diagram illustrating the modula- 
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tor-converter-transmitter Incorporated in the digital 
CATV system; 

FIG. 12 is a diagram representing some of the con- 
tents in the NIT, displayed by the display section of 
the modulator-converter-transmitter; 

FIG. 13 is a flowchart illustrating how the NIT is 
analyzed and set by the control section provided in 
the modulator-converter-transmitter; and 

FIGS. 14A and 14B are diagrams showing the sat- 
ellite frequencies set in the NIT by the modulator- 
converter-transmitter and the sate I lite -CATV fre- 
quency table and delivery service, respectively. 

Best Mode for Carrying Out the Invention 

[0017] The best mode for carrying out the invention 
will be described in detail, with reference to the accom- 
panying drawings. 

[0018] This invention is applied to, for example, a 
digital CATV (Cable Television) system 10 having the 
structure shown in FIG. 1. The CATV system 10 com- 
prises an antenna 1 1 , a modulator-converter-transmit- 
ter 12, a transmission path 13, and set top boxes 
(household receiver) 14-1 to 14-m. The antenna 11 
receives digital broadcast signals from the transponders 
(satellite relays) provided in a satellite 20. The modula- 
tor-converter-transmitter 12 changes the transmission 
frequencies, modulation modes and the like of the dig- 
ital broadcast signals, thereby generating CATV digital 
broadcast signals, and transmits the CATV broadcast 
signals to the transmission path 13. The set top boxes 
(household receiver) 4-1 to 4-m are connected to the 
transmission path 13. 

[0019] The digital broadcast signals the satellite 20 
transmits will be described. In the present embodiment, 
the digital broadcast signals comply with the DVB (Dig- 
ital Video Broadcasting) system, i.e., the digital broad- 
casting standards adopted in Europe. FIG. 2B depicts 
the frame structure of the digital broadcast data comply- 
ing with the DVB system. One frame is composed of 
eight transport packets (see FIG. 2A). In this case, each 
packet has a synchronization byte (= 47H). One syn- 
chronization byte is inverted to BBH, thereby achieving 
the synchronization of the frame. Each MPEG2 trans- 
port packet (i.e., MPEG2 packet) contains a error-cor- 
recting code of Read Solomon (204, 188). The digital 
broadcast data shown in FIG. 2B is subjected first to 
QPSK (Quadrature Phase Shift Keying) modulation and 
then to frequency modulation. The data is thereby con- 
verted to digital broadcast signals of 27 MHz, which are 
transmitted from the satellite 20. 

[0020] FIG. 3 shows the structure of an MPEG2 
transport packet that consists of 188 bytes. Of these 
bytes, the first four bytes constitute the packet header. 
The packet header describes PID (Packet Identifica- 



tion), or a packet identifier, which indicates the attribute 
of the stream (i.e., data stream) of the packet. As is 
known in the art, the payload (data section) of the 
MPEG2 transport packet contains a PES packet having 

5 the structure shown in FIG. 4. The PES packet is 
divided Into 184 -byte data items. The MPEG2 packet 
further contains PSI (Program Specific Information) that 
includes tables such as a PAT (Program Association 
Table), a PMT (Program Map Table) and an NIT (Net- 

70 work information Table). These tables are provided in 
the form of sections. 

[0021] PSI is information that is required for easy 
selection of a station and a program. PAT represents the 
PID of PMT that is used to transmit the packet constitut- 
es ing each program labeled with a program number (16 
bits). FIG. 5 shows the structure of the PAT The PID 
assigned to the PAT is "0 M , which is a fixed identifier. 
[0022] The contents of PSI will be described. Table 
ID indicates the type of the table. It is "0x00" (in hexa- 
20 decimal notation), identifying the PAT TS (Transport 
Stream) ID identifies the stream (multiplexed coded 
data) and is equivalent to a transponder in the case of 
satellite broadcasting. Version number is added every 
time the table contents are updated. Current-next indi- 
es cator is used to identify the new version and the old ver- 
sion which are transmitted at the same time. Program 
number identifies a channel. Network ID indicates the 
PID of NIT when it is "0x0000". Program map PID iden- 
tifies the PID of MPT. 
30 [0023] PMT indicates the PID of the packet that 
contains the data stream including the video data, audio 
data, added data and the like which constitute the pro- 
gram identified by a program number. The PID of PMT 
is designated by PAT, as described above. FIG. 6 
35 depicts the structure of PMT Those contents of PMT 
which differ from the contents of PAT will be explained. 
Table ID describes the type of the table. It is "0x02", 
identifying the PMT. PCR PID indicates the PID of the 
packet that contains PCR (Program Clock Reference) 
40 showing a clock signal that will be used to demodulate 
data. Stream type designates the type of signals to be 
transmitted in the form of a data stream that includes 
video data, audio data added data and the like. 
[0024] NIT indicates the physical data about the 
45 transmission path. In the case of satellite broadcasting, 
the physical data represents the orbit of the satellite, the 
polarized waves the satellite transmits, the frequencies 
for the transponders provided in the satellite, and the 
like. The PID of NIT is designated by PAT, as mentioned 
50 above. 

[0025] FIG. 7 illustrates the structure of the NIT 
Table ID indicates the type of the table. When the table 
ID is "0x40", it designates the network. When it is 
"0x41", it designates the next network. Section syntax 
55 indicator shows whether the NIT is composed of a sin- 
gle section or a plurality of sections. Section length indi- 
cates the total length of data that follows it. Network ID 
identifies the network and corresponds to an individual 
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satellite in the case of satellite broadcasting. Version 
number is incremented whenever the contents of the 
NIT are changed. Current-next indicator shows whether 
the section is valid or not at present. Section number 
specifies the number assigned to the current section. 
Last-section number indicates the number assigned to 
the last of the sections that constitute one table. Net- 
work descriptor length indicates the length of the data 
that follows it. TS loop length specifies the length of the 
TS loop that immediately follows it. TSID is a code iden : 
tifying the TS and corresponds to one transponder (27- 
MHz band) in the case of satellite broadcasting or one 
channel (6-MHz band) in the case of a CATV system. 
Original network ID specifies the source network from 
which a digital broadcast signal is transmitted to the net- 
work. TS descriptor length indicates the total data 
length of the TS descriptors which are described imme- 
diately after it. 

[0026] The TS descriptors that play an important 
role in the NIT will be explained. 

[0027] First, the satellite-delivery system descriptor 
will be described. This descriptor is used in the NIT in 
the digital satellite broadcasting. 

[0028] FIG. 8 shows the structure of the satellite- 
delivery system descriptor. Descriptor tag is defined in 
the DVB system and specifies the type of the descriptor. 
The tag is ,, 0x43" in this descriptor. Frequency indicates 
the transmission frequency for a stream (a transponder 
in the case of the satellite broadcasting). Orbit and lon- 
gitude show the orbit of the satellite. Polarized wave 
indicates the polarized waves emitted from the satellite. 
Demodulation, symbol rate and frequency of error con- 
nection of internal codes show the specification of the 
transmission system used. 

[0029] The cable-delivery descriptor will now be 
described. This descriptor is used in the digital CATV 
system. 

[0030] FIG. 9 represents the structure of the cable- 
delivery system descriptor. The descriptor tag, which 
designates the type of the descriptor, is defined by the 
DVB system and is "0x44". Frequency indicates the fre- 
quency of one stream (i.e., one channel in the CATV 
system). FEC (external code) indicates the external 
code that is being used. Usually it is "0010", represent- 
ing a Read-Solomon code. Those parts of this satellite- 
delivery system descriptor, which are identical to those 
of the satellite-delivery system descriptor, will are not 
described here. 

[0031] The service list descriptor will be described. 
This descriptor shows the ID of the service that is multi- 
plex on the stream (one transponder in the satellite 
broadcasting, or one channel in the CATV system). 
[0032] FIG. 10 shows the structure of the service 
list descriptor. Descriptor tag, which indicates the type 
of the descriptor, is defined in the DVB system and is 
"0x41 ". Service ID identifies the service. Service type 
indicates the contents of the service. 
[0033] FIG. 11 illustrates the modulator-converter- 



transmitter 12 incorporated in the digital CATV system 
10. The transmitter 12 receives digital broadcast signals 
from the first to Nth transponders (satellite relays) pro- 
vided in the communications satellite 20. It changes the 

5 transmission frequency and modulation mode of each 
digital broadcast signal. In addition, the transmitter 12 
replaces the satellite-delivery system descriptor in the 
NIT with a cable-delivery system descriptor, thus gener- 
ating a CATV digital broadcast signal. The transmitter 

w 12 transmits the CATV digital broadcast signal to the 
transmission path 13. 

[0034] The transmitter 12 has a microcomputer. It 
comprises a control section 31, first to Nth signal- 
processing sections 32-1 to 32-N, and a mixer 23. The 

15 control section 31 controls the other components of the 
transmitter 12. The sections 32-1 to 32-N process the 
digital broadcast signal of SHF (Super High Frequency) 
band, transmitted from the transponders of the commu- 
nications satellite 20, thereby generating CATV digital 

20 broadcast signals BS1 to BSN. The mixer 23 mixes the 
digital broadcast signals BS1 to BSN and supplies them 
to the transmission path 13. To the control section 31 
there are connected an operation section 34 and a dis- 
play section 35. The operation section 34 is operated to 

25 set reception frequencies for the tuners provided in the 
signal-processing sections 32-1 to 32-N. The display 
section 35 displays the operation state of the transmitter 
12. 

[0035] As shown in FIG. 12, the display section 35 

30 displays the information about the satellite. More pre- 
cisely, the section 35 displays the information about the 
transmission path of the NIT designed for the satellite 
broadcasting (i.e., information in the satellite-delivery 
descriptor), which is processed by the control section 

35 31 , and the service ID (i.e., information in the service list 
descriptor), which identifies the program being broad- 
cast. Further, the display section 35 displays the infor- 
mation (i.e., information in the cable-delivery system 
descriptor) about the transmission path for the NIT gen- 

40 erated by the control section 31 and designed for the 
CATV system. The section 35 also displays the service 
ID to be transmitted to the cable. The display section 35 
displays streams, side by side, so that the user may 
easily compare these items of information. 

45 [0036] The signal-processing section 32-1 com- 
prises a tuner 41, a demodulator 42, and an ECC (Error 
Correction Code) decoder 43. The tuner 41 selects the 
digital broadcast signal transmitted from the first trans- 
ponder of the communications satellite 20, from among 

50 the SHF-band digital broadcast signals the antenna 1 1 
has received, thus obtaining a QSPK-modulated signal 
S1 . The demodulator 42 demodulates the QSPK-modu- 
lated signal S1 , generating a DVB-frame signal S2. The 
ECC decoder 43 corrects the error in the DVB-frame 

55 signal S2, generating an MPEG2 transport packet S3, 
which is digital broadcast data. 

[0037] The signal-processing section 32-1 has an 
NIT-detecting circuit 44, a memory 45, and a memory 
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46. The NIT-detecting circuit 44 detects the NIT from 
each of the MPEG2 transport packets S3 the ECC 
decoder 43 outputs one after another. The memory 45 
stores the table NITa the NIT-detecting circuit 44 has 
detected. The memory 46 stores the table NITb that has 
been generated by changing the table NITa stored In the 
memory 45 and which can be used in the CATV system. 
The NIT-detecting circuit 44 detects an NIT in accord- 
ance with the PID assigned to the transport packet. 

[0038] The control section 31 analyzes the table 
NITa detected by the NIT-detecting circuit 44 and stored 
in the memory 45. As the result of analysis, the control 
section 31 acquires detailed information including the 
number of the transponders provided in the satellite, the 
transmission frequency and the service multiplexed on 
the transport stream transmitted of each transponder. 
[0039] The control section 31 holds the information 
about a CATV system to which broadcast data is to be 
delivered. 

[0040] More precisely, in the control section 31 
there is set the information showing which transponder 
provided in the satellite should be transmitted to which 
CATV channel and which service multiplexed in that 
channel should be delivered to the CATV. Based on this 
information, the NITa for the satellite is changed to NITb 
for the CATV system. 

[0041] If the number of the transponders to be 
transmitted may change by some cause and becomes 
different from the number of transponders described in 
the information the control section 31 holds. This makes 
it impossible to change the NITa for the satellite to NITb 
for the CATV system. In such a case, the control section 
31 analyzes again the NITa transmitted from the satel- 
lite, by performing the sequence of operations shown in 
the flowchart of FIG. 13. The control section 31 thereby 
finds the difference between the difference between the 
previous information and the present information and 
automatically generates new information such as the 
satellite-CATV frequency table of FIG. 14B or the deliv- 
ery sate I lite -CATV delivery service table of FIG. 14B. 
[0042] That is, the control section 31 acquires an 
NIT (Step S1), determines whether the version number 
contained in the NIT has been updated or not (Step S1). 
If the version number has been updated, the control 
section 31 determines whether the number of trans- 
ponders has changed or not (Step S3). 
[0043] If the number of transponders has 
decreased, the control section 31 deletes the data 
about the cable channel that corresponds to any trans- 
ponder which is no longer transmitted (Step S4). Then, 
the section 31 updates the information, whereby the 
information shows that the data about that cable chan- 
nel has been deleted (Step S5). Hence, no data for that 
cable channel is delivered to the CATV. If the number of 
transponders has increased, the control section 31 allo- 
cates a cable channel to any transponder added, so that 
the digital broadcast data transmitted from the trans- 
ponder may be delivered to the CATV (Step S6). Then, 



10 

the section 31 generates new information, updating the 
NIT (Step S7). Further, the control section 31 controls, 
via an interface 47, those of the signal-processing sec- 
tions 32-1 to 32-N that have been reserved, thus mak- 
5 ing them operate normally (Step S8). The digital 
broadcast data transmitted from any transponder added 
may not be delivered to the CATV. In this case, the con- 
trol section 31 updates the information set and rewrites 
the NIT on the basis of the new information (Step S9). 

io [0044] The number of services multiplexed in the 
transport stream transmitted from a transponder may 
increase or decrease. In this case, too, the control sec- 
tion 31 automatically updates the information in the 
same way as in the case where the number of trans- 
is ponders increases or decreases. Then, the section 31 
rewrites the NIT on the basis of the information thus 
updated. 

[0045] As described above, the NIT for the digital 
broadcast data transmitted from the satellite 20 has the 

20 structure illustrated in FIG. 7. The table NITa detected 
by the NIT-detecting circuit 44 has a similar structure. To 
acquire the table NITb, the control section 31 changes 
the satellite delivery system descriptor contained in the 
table NITa, to a cable delivery system descriptor. 

25 [0046] Data is written into and read from the mem- 
ories 45 and 46 under the control of the control section 
31, which is accomplished via the interface 47. The 
reception frequency of the tuner 41 is controlled via the 
interface 47 by the control section 31 , too. 

30 [0047] The signal-processing section 32-1 has an 
NIT-replacing circuit 48. The circuit 48 is designed to 
detect NITs from the MPEG2 transport packets S3 that 
are sequentially output from the ECC decoder 43 and to 
replace each NIT with the table NITb stored in the mem- 

35 ory 46. The NIT-replacing circuit 48 detects NITs on the 
basis of the fixed PID. 

[0048] The signal-processing section 32-1 has an 
ECC encoder 49, a modulator 50, and a frequency con- 
verter 51. The ECC encoder 49 add an error-correcting 

40 code of Read Solomon (204, 1 88) to any MPEG2 trans- 
port packet S4 in which the NIT has been replaced by 
the NIT-replacing circuit 48, thereby generating a signal 
S5 (see FIG. 2B) of the DVB-frame configuration. The 
modulator 50 is designed to perform 64QAM (Quadra- 

45 ture Amplitude Modulation) on the signal S5 of the DVB- 
frame configuration. The frequency converter 51 con- 
verts the frequency of the 64QAM-modulated signal 
output from the modulator 50, thus generating a CATV 
digital broadcast signal BS1 of either VHF band or UHF 

so band. 

[0049] The other signal -processing sections 32-2 to 
32-N are identical in structure. Each comprises a tuner 
41, a modulator 42, an ECC decoder 43, an interface 
47, an NIT-replacing circuit 48, an ECC encoder 49, a 
55 modulator 50 and a frequency converter 51. The NIT- 
replacing circuit 48 provided in each of the signal- 
processing sections 32-2 to 32-N replaces the NIT by 
using the table NITb that is stored in the memory 46 of 
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the signal-processing section 32-1. The tuner 41 pro- 
vided in each of the signal-processing sections 32-2 to 
32-N selects one of the digital broadcast signals trans- 
mitted from the second to Nth transponders of the com- 
munications satellite 20. The digital broadcast signal 
selected is frequency-converted to a OPSK-modulated 
signal SI. The control section 31 controls, via the inter- 
face 47, the reception frequency of the tuner 41 pro- 
vided in each of the signal-processing sections 32-2 to 
32-N. In the signal-processing sections 32-2 to 32-N, 
the frequency converters 51 convert the frequencies of 
the modulated signals, so that the digital broadcast sig- 
nals BS1 to BSN may have different transmission fre- 
quencies. 

[0050] In the digital CATV system 10 described 
above, the NIT-detecting circuit 44 provided in the mod- 
ulator-converter-transmitter 12 detects the NITa from 
the MPEG2 transport packet that is digital broadcast 
data in the satellite broadcasting system (first network). 
The control section 31 acquires at least the NITb which 
complies with the CATV (second network) and which 
information representing the transmission frequency of 
the NITa. The NIT-replacing circuit 48 replaces the NITa 
for the MPEG2 transport packet, i.e., the digital broad- 
cast data in the satellite broadcasting system, with the 

imi i D. IV i rcu^: ucinc>|j(jrT p<aof\cL nidi to udcu ao uiyuai 

broadcast data in the CATV is thereby generated. 
Hence, digital multi-channel broadcast programs can be 
delivered in the CATV system. 

[0051] in modulator-converter- transmitter 12, the 
display section 35 displays the contents described in 
the NITa and the contents described in the NITb, the 
NITa for use in the first network having been replaced by 
the NITb for the use in the second network, by means of 
each of the signal-processing sections 32-1 to 32-N. It is 
therefore easy for the user to know whether NITs have 
been correctly replaced in the signal-processing sec- 
tions 32-1 to 32-N. If any NIT has not been correctly 
replaced, the user may immediately take necessary 
steps to replace it with another. 

[0052] The digital broadcasting achieved via the 
communications satellite 20 may be changed for some 
reason. Even in this case, the contents of the NITa 
detected by the NIT-detecting circuit 44 are read by ana- 
lyzing the NITa by means of the control section 31 . The 
information set in the NITa is thereby automatically 
undated to new information. The NIT is thus changed on 
the basis of the new information. The NIT-replacing cir- 
cuit 48 replaces the NITa with the NITb. This makes it 
possible to deliver the new digital broadcast data to the 
CATV system. 

[0053] In the signal processing apparatus accord- 
ing to the present invention, the first frequency-convert- 
ing means converts the frequency of the first digital 
broadcast signal having a prescribed transmission fre- 
quency on a first network, thereby to generate a first 
digital modulated signal. The first frequency-converting 
means converts the frequency of the first digital, thereby 



generating digital broadcast data. The table-detecting 
means detects a network information table, which is 
physical information about a transmission path, from the 
digital broadcast data. The table-changing means 

5 changes at least transmission frequency data contained 
in the network information table, to data that complies 
with the second network. The table-replacing means 
replaces the network information table supplied from 
the demodulating means, with the network information 

70 table supplied from the table-changing means, thereby 
generating digital broadcast data that complies with the 
second network. The modulating means modulates this 
digital broadcast data, thereby generating a second dig- 
ital modulated signal. The second frequency -converting 

75 means converts the frequency of the second digital 
broadcast signal, thereby to generate the second digital 
broadcast signal. Therefore, the apparatus can convert 
a first digital broadcast having a prescribed transmis- 
sion frequency on a first network, to a second digital 

20 broadcast signal having a prescribed frequency on a 
second network, and deliver the second digital broad- 
cast signal. 

[0054] In the signal processing apparatus, the dis- 
play means displays the contents described in the net- 
25 work information table of the digital broadcast data 

uci i luuutdicu uy Liic uci i iOv_JUicu.il ly mcaiio cxmuj l.ui i ipi y - 

ing with the first network, and also the contents 
described in the network information table replaced by 
the table-converting means and complying with the sec- 
30 ond network, It is therefore easy for the user to confirm 
the relation between the physical data and service data 
transmitted in a first network and the physical data and 
service data transmitted in a second network. 
[0055] In the present invention, the network infor- 
35 rnation table of the first network is analyzed and com- 
pared with the network information table analyzed 
previously. If the network information table differs from 
the previously analyzed on, the information is automati- 
cally changed to new information. The network informa- 
nt? tion table is changed on the basis of the new 
information. The network information table about digital 
broadcast data is replaced by the new network informa- 
tion table of the second first network. Hence, the 
changes made in the first network can be automatically 
45 applied to the second network. 

Claims 

1. A signal processing apparatus for converting a first 
so digital broadcast having a prescribed transmission 
frequency on a first network, to a second digital 
broadcast signal having a prescribed frequency on 
a second network, characterized by comprising: 

55 first frequency-converting means for converting 

the frequency of the first digital broadcast sig- 
nal, thereby to generate a first digital modu- 
lated signal; 
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demodulating means for demodulating the first 
digital modulated signal supplied from the first 
frequency-converting means, thereby to gener- 
ate digital broadcast data; 

5 

table-detecting means for detecting a network 
information table which is physical information 
about a transmission path, from the digital 
broadcast data supplied from the demodulating 
means; w 

table-changing means for changing at least 
transmission frequency data contained in the 
network information table detected by the 
table-detecting means, to data that complies 15 
with the second network; 

table-replacing means for replacing the net- 
work information table supplied from the 
demodulating means, with the network infor- 20 
mation table supplied from the table-changing 
means; 

display means for displaying the contents 
described in the network information table of 25 
the digital broadcast data supplied from the 
demodulating means and complying with the 
first network, and also the contents described 
in the network information table of the digital 
broadcast data changed by the table-changing 30 
means and complying with the second net- 
work; 

modulating means for modulating the digital 
broadcast data whose network information 35 
table has been replaced by the table-replacing 
means, thereby to generate a second digital 
modulated signal; and 

second frequency-converting means for con- 40 
verting the frequency of the second digital 
broadcast signal, thereby to generate the sec- 
ond digital broadcast signal. 

2. The signal processing apparatus according to claim 45 
1 , characterized in that the display means displays, 

at the same time, both the contents described in the 
network information table of the digital broadcast 
data complying with the first network and also the 
contents described in the network information table so 
of the digital broadcast data complying with the sec- 
ond network. 

3. A signal processing apparatus for converting a first 
digital broadcast having a prescribed transmission 55 
frequency on a first network, to a second digital 
broadcast signal having a prescribed frequency on 

a second network, characterized by comprising: 



first frequency-converting means for converting 
the frequency of the first digital broadcast sig- 
nal, thereby to generate a first digital modu- 
lated signal; 

demodulating means for demodulating the first 
digital modulated signal supplied from the first 
frequency-converting means, thereby to gener- 
ate digital broadcast data; 

table-detecting means for detecting a network 
information table which is physical information 
about a transmission path, from the digital 
broadcast data supplied from the demodulating 
means; 

analyzing means for analyzing information 
about the first network, on the basis of the net- 
work information table detected by the table- 
detecting means; 

comparing means for comparing the informa- 
tion about the first network analyzed by the 
analyzing means, with the previous information 
about the first network; 

table-changing means for changing the net- 
work information table of the first network to 
one that complies with the second network, on 
the basis of the information about the first net- 
work, which has been generated as results of 
comparison accomplished by the comparing 
means; 

table-replacing means for replacing the net- 
work information table supplied from the 
demodulating means, with the network infor- 
mation table supplied from the table-changing 
means; 

modulating means for modulating the digital 
broadcast data whose network information 
table has been replaced by the table-replacing 
means, thereby to generate a second digital 
modulated signal; and 

second frequency-converting means for con- 
verting the frequency of the second digital 
broadcast signal, thereby to generate the sec- 
ond digital broadcast signal. 

4. The signal processing apparatus according to claim 
3, characterized in that, when the information about 
the first network, generated as results of compari- 
son accomplished by the comparing means, shows 
that transport streams to be transmitted have 
increased in numbers, the table-changing means 
changes the network information table of the first 
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network to one that complies with the second net- 
work, on the basis of the formation about additional 
transport streams. 

5. The signal processing apparatus according to claim 5 
4, characterized in that the table-changing means 
changes the network information table so that the 
transmission frequency contained in the informa- 
tion about any additional transport stream is allo- 
cated to one of the transmission frequencies w 
reserved for the second network and not used. 

6. The signal processing apparatus according to claim 
3, characterized in that, when the information about 

the first network, generated as results of compari- 15 
son accomplished by the comparing means, shows 
that transport streams to be transmitted have 
increased in numbers, the table-changing means 
changes the network information table so that the 
information about any additional transport stream is 20 
excluded from the network information table of the 
first network. 

7. The signal processing apparatus according to claim 
3, characterized in that, when the information about 
the first network, generated as results of compari- 
son accomplished by the comparing means, shows 
that transport streams to be transmitted have 
decreased in numbers, the table-changing means 
changes the network information table of the first 
network to one that complies with the second net- 
work, on the basis of the formation about deleted 
transport streams. 

8. The signal processing apparatus according to claim 
3, characterized in that, when the information about 
the first network, generated as results of compari- 
son accomplished by the comparing means, shows 
that service data items contained in a transponder 
stream have increased in numbers, the table- 
changing means changes the network information 
table of the first network to one that complies with 
the second network, on the basis of the formation 
about additional services. 

9. The signal processing apparatus according to claim 
3, characterized in that, when the information about 
the first network, generated as results of compari- 
son accomplished by the comparing means, shows 
that service data items contained in a transponder 
stream have increased in numbers, the table- 
changing means changes the network information 
table of the second network so that any additional 
service item contained in the transponder stream is 
excluded from the network information table of the 
second network. 

10. The signal processing apparatus according to claim 



3, characterized in that, when the information about 
the first network, generated as results of compari- 
son accomplished by the comparing means, shows 
that service data items contained in a transponder 
stream have decreased in numbers, the table - 
changing means changes the network Information 
table of the first network to one that complies with 
the second network, on the basis of the formation 
about deleted services. 

11. A signal processing method for converting a first 
digital broadcast having a prescribed transmission 
frequency on a first network, to a second digital 
broadcast signal having a prescribed frequency on 
a second network, characterized by comprising: 

a first frequency-converting step of converting 
the frequency of the first digital broadcast sig- 
nal, thereby to generate a first digital modu- 
lated signal; 

a demodulating step of demodulating the first 
digital modulated signal generated in the first 
frequency-converting step, thereby to generate 
digital broadcast data; 

a table-detecting step of detecting a network 
information table which is physical information 
about a transmission path, from the digital 
broadcast data generated in the demodulating 
step; 

analyzing step of analyzing information about 
the first network, on the basis of the network 
information table detected in the table-detect- 
ing step; 

comparing step of comparing the information 
about the first network analyzed by in the ana- 
lyzing step, with the previous information about 
the first network; 

table-changing step of changing the network 
information table of the first network to one that 
complies with the second network, on the basis 
of the information about the first network, which 
has been generated as results of comparison 
accomplished in the comparing step; 

table-replacing step of replacing the network 
information table generated in the demodulat- 
ing step, with the network information table 
generated in the table-changing step; 

modulating step of modulating the digital 
broadcast data whose network information 
table has been replaced in the table- rep lacing 
step, thereby to generate a second digital mod- 
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ulated signal; and 

second frequency -converting step for convert- 
ing the frequency of the second digital broad- 
cast signal, thereby to generate the second 5 
digital broadcast signal. 

12. The signal processing method according to claim 

1 1 , characterized in that, when the information 
about the first network, generated as results of w 
comparison accomplished in the comparing step, 
shows that transport streams to be transmitted 
have increased in numbers, the network informa- 
tion table of the first network is changed, to one that 
complies with the second network, in the table- 15 
changing step on the basis of the formation about 
additional transport streams. 

13. The signal processing method according to claim 

12, characterized in that the network information 20 
table is changed, in the table-changing step, so that 

the transmission frequency contained in the infor- 
mation about any additional transport stream is 
allocated to one of the transmission frequencies 
reserved for the second network and not used. 25 



286 A1 18 

17. The signal processing method according to claim 
11, characterized in that, when the information 
about the first network, generated as results of 
comparison accomplished in the comparing step, 
shows that service data items contained in a trans- 
ponder stream have Increased in numbers, the net- 
work information table of the second network is 
changed in the table-changing step so that any 
additional service item contained in the trans- 
ponder stream is excluded from the network infor- 
mation table of the second network. 

18. The signal processing method according to claim 
1 1 , characterized in that, when the information 
about the first network, generated as results of 
comparison accomplished in the comparing step, 
shows that service data items contained in a trans- 
ponder stream have decreased in numbers, the 
network information table of the first network is 
changed to one that complies with the second net- 
work, in the table-changing step on the basis of the 
formation about deleted services. 



14. The signal processing method according to claim 
11, characterized in that, when the information 
about the first network, generated as results of 
comparison accomplished in the comparing step, 30 
shows that transport streams to be transmitted 
have increased in numbers, the network informa- 
tion table is changed, in the table-changing step, so 
that the information about any additional transport 
stream is excluded from the network information 35 
table of the first network. 



15. The signal processing method according to claim 
1 1 , characterized in that, when the information 
about the first network, generated as results of 40 
comparison accomplished in the comparing step, 
shows that transport streams to be transmitted 
have decreased in numbers, the network informa- 
tion table of the first network is changed to one that 
complies with the second network, in the table- 45 
changing step on the basis of the formation about 
deleted transport streams. 

16. The signal processing method according to claim 

11, characterized in that, when the information 50 
about the first network, generated as results of 
comparison accomplished in the comparing step, 
shows that service data items contained in a trans- 
ponder stream have increased in numbers, the net- 
work information table of the first network is 55 
changed to one that complies with the second net- 
work, in the table-changing step, on the basis of the 
formation about additional services. 
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